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Description 

The present invention is an improvement of the 
Invention disclosed and claimed in EP-A-01 72 488 
filed on 06.08.1985. In the mentioned publication 
there are disclosed several contact arrangements of 
the free repulsion type, arranged, as modular units, 
within single-pole boxes and adapted to be driven 
both manually and by electromagnetic actuators, said 
arrangements consisting of two fixed contact arms, 
on which abut two movable contact arms connected 
to one another by means of a flexible conductor braid 
and adapted to be turned in mutually opposite direc- 
tions by means of two supporting members operated 
by two driving rods coupled to a push rod which can 
be operated by separate driving means. 

The above disclosed contact arrangements oper- 
ate in a satisfactory manner however, because of the 
rotation in mutually opposite directions of the mov- 
able contact arms, entrained by said supporting 
member, the f lewible conductor braid connecting said 
arms is greatly stressed, as it is greatly bent, thereby 
decreasing if s operating life. 

Moreover, since each movable contact arm is 
provided with a respective supporting member, the 
mechanism driving said arms is of very complex con- 
struction with a consequent high cost 

Another drawback is that, since two supporting 
membere are used for two nrrovable contact arms, a 
driving mechanism with an electromagnetic actuator 
affecting a single movable arm must be used. In fact 
a driving mechanism able of simultaneously operat- 
ing both said movable anfns would be very complex 
and expensive. 

From the prior art is known EP-A-0237607 dis- 
closing, in the embodiment depicted in figures 5 to 8. 
an electric interrupting device, of the kind of relays or 
contactors, in which the closure of the contacts 34 is 
provided by the energizatton of an electromagnet 13, 
further provided with first manual tripping means or 
push button 7 to disengage the contact bearing menrv 
ber 39 of the relay from the armature 19 thereof and 
with second manual resetting means 49 to ro-engage 
the contact bearing member 39 with the anmature 19 
after any kind of trip intervention, which can be either 
automatic, through the thermal trip unit 9 or the mag- 
netic trip unit 35, or n^nual through the push button 
7. About the above mentioned prior art there Is to ob- 
serve that, apart a complete different mechanical 
structure of its contact arms, the there disclosed relay 
always needs the operation of the electromagnet 1 3, 
being completely unable to operate a closure of the 
contacts 34 without the presence and the action of 
the electromagnet 13. It means that the arrangement 
according to the above publication cannot be used to 
close the contacts 34. as a simple hand actuated cir- 
cuit breaker, while the circuit breaker according to the 
present invention can do that. Further being the 



movements of the contacts 34 substantially linear, it 
is impossible to enjoy all the benefical features con- 
nected with the rotational movement of the contact 
arms and the reciprocal rubbing action among each 
5 other faced contacts of the present invention. 

Accordingly, a main object of the present inven- 
tion is to provide a contact an^ngement which is more 
simple than that of the mentioned publication while 
providing like electric perfonnance. 
10 Another object is to provide an improved contact 
arrangement, adapted to be actuated both manually 
and by an electromagnetic actuator in which the two 
actuations affect both the movable contact anns. 
Another object is to provide an improved contact 
15 an-angement in which the manual actuation is per- 
formed by bringing closer and moving away contacts, 
with an associated displacement of said contacts able 
of causing said contacts to rub one against the other 
in order to remove possible oxide films thereby pro- 
20 viding a small contact resistance or removing possible 
microweldings. 

Still another object is to provide a contact ar- 
rangement all of the component elements of which 
can be assembled by a single direction displacement 
25 and in which the contact elements can be coupled 
both to the manual driving mechanism and to the elec- 
tromagnetk; actuator by means of simple translation 

movements. 

According to one aspect of the present invention, 

30 the above mentioned objects, as well as yet other ob- 
jects which will become more apparent hereinafter, 
are achieved by an improved contact arrangement for 
a current limiting breaker, of the free repulsion type, 
consisting of a modular unit to be housed in a usually 

35 insulating box or compartment, comprising two f bced 
contact arms provWed with contacts, two movable 
contact arms provided with contacts and being driven 
both manually, by a single rod coupled to driving 
means, and electrically by a single electromagnetic 

40 actuator, characterized in that said movable contact 
arms are pivoted on a single pivot pin anranged at the 
ends of said movable arms opposite to the ends 
thereof supporting the contacts, so as to cause sakJ 
movable arms to rotate in the same angular directton. 

45 said single pwot pin being supported by a single ro- 
tatable member which can be driven by saW rod for 
manual actuations, said electromagnetic actuator 
controlling a rotating bracket member which causes 
said movable contact arms to be brought to their open 

50 condition as an electromagnet of said electromagnet- 
ic actuator is de-energized, and in that the move- 
ments of the rotatable member and the rotating brack- 
et member are mutually independent. 

More specifically said movable contact anns are 

55 electrically coupled to one another by means of a flex- 
ible braided conductor and one of said arms is provid- 
ed with a detent member for preventing said movable 
contact arms from being disaligned beyond a given 
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limit 

In particular, at least one of said movable contact 
arms is provided with a pin or peg adapted to be en- 
gaged by a latching mechanism which can be disen- 
gaged by rotating said rotating member. 5 

The latching or engaging mechanism consists of 
a lever including a fulcrum fixed to said rotating menrv 
ber, having a first end provided with a sliding surface 
and a latching tooth, and a second end or tail abutting 
against a spring in turn abutting against a ridge of io 
said rotating member and the stroke of which is re- 
strained by a shaped projection, rigid with the sup- 
porting structure of said modular unit, so as to latch 
said at least one of said movable contact arms after 
an opening due to an electrodynamic repulsion 15 
caused by a short circuit current so as to prevent said 
at least one arm from being suddenly dosed against 
one of its detent members and then to disengage said 
at least one arm by causing said second end or tall to 
engage against said shaped projection as the rotating 20 
member Is brought to its open position by external 
tripping members or as the breaker is manually reset. 

In further details, said contact arrangement, in 
which the movable contact arms are pivoted on a pin 
f ixed to said rotating element is characterized in that 25 
said pin does not coincide with a rotation center about 
which the rotating element driven by said rod turns as 
the breaker is manually operated, in order to be dis- 
placed on a cirde arc to provide a tangential or rub- 
bing movement of the nnovable contacts on the fixed 30 
contacts. 

The pivot pin of said movable contact arms is ec- 
centrical with respect to the rotation center of the ro- 
tating element and moreover it is offset from the con- 
tact normal symmetry axis passing through the rota- 35 
tion center of said contacts coinciding with said pin. 
so as to cause said pin to be displaced as the breaker 
is manually operated, on a cirde arc which is not tan- 
gent to a longitudinal axis of said movable contact 
arms passing through their rotation center in order to 40 
provide, in addition to the mentioned rubbing move- 
ment, also a rotating movement of said movable con- 
tacts on said fixed contacts, in order to lessen the 
contact bounce and subject the contacts to a twisting 
moment suitable to remove possible welded areas 45 
formed between said contacts. 

The rotating member is provided with a lug indud- 
ing an open slot engaged by a pin supported by said 
rod coupled to manual driving means and with two 
first projections restraining two springs adapted to so 
push said movable contact anns to their dosure pos- 
ition. 

The rotating member is moreover provided with 
two projections suitable to entrain said movable con- 
tact anns to their opening position. 55 

Said rotating bracket member is preferably en- 
gaged on the single pin of the two movable contact 
arms and is provided with projecttons suitable to be 



engaged with the movable contact arms to displace 
them to the opening position as the electromagnet of 
said electromagnetic actuator is de-energized. 

Said rotating bracket member is further provided 
with a lug to engage, by an open slot formed there- 
through, a pin supported by a lever which is driven or 
controlled by said electromagnet of said electromag- 
netic actuator. 

Said electromagnet further controls, through a 
tie rod. a cranck lever provided with an indicating flag 
facing a window of a box holding said electromagnetic 
actuator. 

Further features and advantages of the present 
invention will become more apparent hereinafter 
from the following detailed description of a preferred 
embodiment thereof, with reference to the accompa- 
nying drawings, in which : 

figure 1 shows the contact arrangement accord- 
ing to the present invention induding a driving 
electromagnet; 

figure 2 shows a detail of a latching mechanism 
of a movable contact anm which operates as here- 
inbelow disclosed; 

figure 3 schematically shows the vectors of the 
forces originally applied to the arms of the con- 
tacts during the manual opening operation, which 
are very useful since they provide a rubbing ac- 
tion on the contacts and are able of detaching 
them, if welded by possible overcurrents, and 
correspondingly shows those same forces as re- 
vereed during the manual dosing operation, 
which reversed forces cause the cooperating 
conatct members to mutually rub and roll. 
With reference to f igure 1 which shows a nfKxJular 
unit 10 holding a contact arrangement according to 
the present invention, housed in a breaker casing 1 2, 
saki contact arrangement consists or a f irst f bced con- 
tact arm 14 which bears, atafirstend thereof, adamp 
16 and, at the second end thereof, a contact 18; of a 
first movable contact arm 20, bearing a contact 22; of 
a flexible braided conductor 24 coupled to the mov- 
able arm 20; a second movable contact ami 26, also 
coupled to the flexible conductor 24 and bearing a 
contact 28; a second fixed contact 30 bearing a con- 
tact 32; and an output coupling conductor 34 coupled 
by a screw 36 to said fixed contact anm 30. 

The two movable contact arms 20 and 26 can ro- 
tate about a pivot pin 38 affixed to a supporting ele- 
ment or member 40 which, in turn, can rotate about a 
pin 42 rigidly affbced with respect to the unit 10 sup- 
porting structure. Moreover the contact arm 26 is pro- 
vkied with a projection or fin 27 adapted to prevent 
the two movable arms 20 and 26 from being disa- 
iigned beyond a given limit. It should be apparent that 
this projection or fin 27 can also be coupled to the 
other movable contect arm 20. 

Said supporting member 40 is pushed to the pos- 
ition shown in figure 1 by means of a rod 44 which op- 



5 



EP 0 309 923 B1 



6 



erates through a pin 46 coupled to said rod 44 within 
a slot 48 formed through a lug 50 of said supporting 
rotating member 40. Said rod 44 is obviously coupled 
to the breaker operating or actuating means (not 
shown). 

The movable contact arm 20 is held in the posi- 
tion of f igure 1 by means of a spring 52 operating be- 
tween a projection 54, also provided on the support- 
ing member 40. and the same movable arm 20. Like- 
wise, the movable contact ami 26 Is held in the same 
position of figure 1 by means of a spring 56 operating 
between a projection 58, also provided on the sup- 
porting member 40, and said movable arm 26. 

Said rotating member 40 Is also provided with two 
projections 60 and 62 which, as said^upporting rotat- 
ing member 40 is counterclockwise rotated, will en- 
train to the open position the movable contact arms 
20 and 26. 

Two projections 72 and 74 rigid with the unit 10 
supporting structure operate as detent members for 
the respective movable contact anns 20 and 26 as 
they are brought by electrodynamic repulsion to the 

positions 20' and 26'. 

The assembly consisting of the f bced contact arm 
14 and movable contact arm 20 is arranged in front 
of an arc chute 64 provkled with quenching plates 66. 
The assembly consisting of the f bced contact anfn 30 
and movable contact arm 26 is arranged in front of an 
arc chute 68 provided with quenching plates 70. 

The modular unit 10 can also comprise driving 
and unlatching mechanisms so as to form a single 
pole breaker, or several modular units 10 can be as- 
sembled in an insulating box or casing 12 also holding 
driving and unlatching mechanisms so as to form a 
multipde breaker. 

Moreover, at least one of the movable contact 
arms, for example the arm 20, can be provided with 
a latching mechanism consisting of a lever 150 rotat- 
abie about the fulcrum 152 having a first end provided 
with a sliding surface 154 and a latching tooth 156 
and a second end, lug or tail158 abutting against a 
spring 160 which, in turn, abuts against a projection 
162 supported by said rotating element 40 and the 
stroke of which is restrained by a shaped step or ridge 
164 rigid with said unit 10 supporting structure. Said 
latching mechanism operates so as to prevent the 
movable contact 22 from redosing against the f bced 
contact because of a bouncing of the movable contact 
arm 20 against its detent projection 72. 

The unlatching mechanism operates as follows: 
as because of a short circuit current, the movable con- 
tact arm 20 is moved away, by electrodynamic repul- 
ston, from the f bced contact ami 14. by counterclock- 
wise rotating about its pivot pin 38, a peg or pin 21 ar- 
ranged on said amn 20 slides on the surface 154 of the 
lever 150 so as to pass beyond or dear the latching 
tooth, thereby the lever 150 will rotate as biased by 
its spring 160 and will be held in abutment against the 



pin 21 . If, because of a bounce against the projection 
72 or a decreasing of the short circuit cun-ent, the 
movable contact arm 20, as urged by its spring 52, 
would tend to return to its dosure position, then it 
5 would be restrained by the engagement of the pin 21 
and tooth 156, as it is clearly shown by its position 21" 
in figure 2. The movable contact arm 20 would be ac- 
cordingly stopped at the position 20" shown in said 
figure. 

10 Then, as the tripping members operate, the sup- 
porting member 40 will be brought to the open posi- 
tion by means of a dockwise rotation. 

With this rotation, the lug or tail 158 of the latching 
member will rub on the suitably shaped upturned por- 
ts tion or projection 1 64, thereby said latching member 
will rotate so as to disengage the pin 21 of the mov- 
able contact arm 20 whteh will be able of abutting 
against its natural detent 60. 

In this connection it should be apparent that said 
20 latching mechanism can be, either also or alternative- 
ly, provided to the movable contact arm 26. An exenv 
plkry electromagnets actuator 80 is shown inside an 
insulating box or casing 82, being provided with an ex- 
tension conductor or wire 84 for the fixed contact arm 
25 1 4 possibly coupled to a damp 86. Said box or casing 
82 is coupled to an assembly of nrKKJular units 1 0 both 
by means of the metal extentton 84 and by means of 
mechanical coupling means (not shown). Said ca^ng 
82 also contains an actuating electromagnet 90 
30 which is aff bced to a base 92 in turn structurally cou- 
pled to the casing 82 and comprising an energizing 
winding 94, on a f bced core 96, a nrwvable armature 
98 and a return spring 100 so arranged as to operate 
by compresston between the base 92 and a bracket 
35 member 102 aff bced to said movable armature 98. 
Through the bracket 102 a pin 104 extends which en- 
trains a lever 106 pivoted at one end thereof about a 
pin 108 aff fated to sakl insulating casing 82. The other 
end of said lever 106 supports a second pin 109 en- 
40 gaging a slot 11 0 of a lug 112 pertainting to a bracket 
member 1 1 4 able of rotating about the pivot pin 38 so 
as to push the movable contact arms 20 and 26 by 
means of entraining or driving projections 116 and 
118 respectively. 
45 Said pin 104 also entrains or drives a first end of 
a driving rod 120 having the other end thereof trav- 
ersed by a pin 122 engaging one end of a first amn of 
a crank lever 124 pivoted on a pin 126 aff faced to the 
insulating casing 82. 
50 The other arm of said crank lever 1 24 su pports an 
indicating flag 1 28 fedng a window 1 30 of the casing 
82 in Older to show the energized condition of sakJ 
electromagnet 90 and accwdingly the opening or 
closing conditfon of the contact arrangement. 
55 As is dearly shown in figure 1. the electromag- 
netic actuator 80 can be added to or removed from 
the modular units 10 without practically preventing 
their operatbn. 
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Said electromagnetic actuator 80 will open the 
contact pairs 18, 22 and 28, 32 when the breaker op- 
erating or driving rod 44 is in its closure position (as 
shown in figure 1) and the electromagnet 90 is de- 
energized, thereby the spring 100 will move the mov- 
able armature 98 away from the fixed core 96 and 
then, through the bracket 102. the lever 106 and the 
lug 1 1 2, the bracket rotating member 11 4 will be coun- 
terclockwise turned, said bracket rotating member 
114 entraining to open the movable contact arms 20 
and 26 respectively. 

As shown in figure 1 , the rotation center 42 of the 
rotating supporting element 40 does not coincide with 
the pivot pin 38, on which are pivoted the movable 
contact arms 20 and 26. and moreover said center is 
also offset from the normal symmetry axis passing 
through the rotation center of said arms, thereby said 
pivot pin 38 will perform, with respect to said rotation 
center 42. a movement which will have on the mov- 
able contact arms 20 and 26 and on the contacts 22 
and 28 associated therewith the effects which are 
shown in figure 3 and which will be disclosed in a de- 
tailed way hereinafter. 

With reference to figure 3, it should be apparent 
that the assembly consisting of the rotating support- 
ing member 40 and fixed and movable contact arms 
14, 30 and 20, 26 respectively can be represented by 
the diagram shown herein, in which said rotating 
member40 is diagramatlcally illustrated as consisting 
of the two arms Ri and R2, while the contact anms are 
represented schematically by straight line segments 
having the same reference numbers as the corre- 
sponding contact arms, in this figure there being also 
shown the points representing the respective rotation 
pins or centers 38, 42 and 46. 

As a force Fi is applied to the pin 46 arranged at 
one end of the arm Ri. this force, owing to the pin 42 
operating as a fulcrum, will be transfonmed into a 
force F2 applied to the pivot pin 38. said force F2 hav- 
ing a direction tangent to a circle C centered on the 
fulcrum 42 and passing throhgh the pivot pin 38. 

Since the lines representing the two nrovable 
contact arms 20 and 26 does not coincide with the di- 
rectton of said force F2. this force can be thought as 
consisting of the vectorial sum of a component F2T 
tangent to said line of the movable contact arms 20 
and 26 and a component F2N perpendicular to the 

mentioned line. 

The component Fzt will transmit to the movable 
contact arms 20 and 26 a stress parallel to saki arms, 
which will cause the fixed contacts 18 and 32 and 
movable contacts 22 and 28 to mutually rub against 
one another, while the normal or perpendicular com- 
ponent Fjn. which is applied to the pivot pin 38, which 
is a hinge pin for hinge coupling the two movable con- 
tact arms 20 and 26, will urge toward the pin 42 the 
hinged ends of the nrwvable contact arms which will 
tend to rotate their movable contacts, respectively 22 



and 28. on the corresponding fixed contacts 18 and 
32. Just this rotation operation of the movable con- 
tacts 22 and 28 on the fixed contacts 18 and 22 wilt 
substantially contribute to the breaking of welded 

5 areas susceptible to be produced both as the con- 
tacts are dosed and as overcun-ents occur, such as 
short circuit currents of a sufficiently high intensity to 
overheat the contacts but not sufficient to repel the 
contacts from one another. 

10 On the contrary, during the closure operation, F2. 
Fzt and F2N will become P2, F'zt and F'jn which, by 
generating reversed rubbings with respect to the 
opening rubbigs, will surface clean the contacts and 

lessen their bounces. 
15 If the breaker is used without the electromagnetic 

actuator 80, then the contact arms will be held in their 
closing condition as far as the rotating supporting ele- 
ment 40 is held in its position of figure 1 and the cur- 
rent passing through said contacts and the arms 
20 thereof is within the rated values. 

If a short circuit condition occure, then the current 
would be raised to such a value as to cause an elec- 
trodynamic repulston between the respective contact 
arm pairs 1 4, 20 and 30. 26. thereby the movable con- 
25 tact arms 20 and 26 will be compelled to reach their 
opening positions 20' and 26' by overcoming the urg- 
ing of their respective springs 52 and 54, as for as the 
short circuit cun*ent lasts. 

Under the ui^ing of the spring 32. the contact arm 
30 20 will be then brought to the latching position defined 
by its pin 21 abutting against the tooth 156 of the 
latching mechanism, clearly shown in figure 2, said 
latching being released as the breaker tripping mem- 
bere operate which, by causing the supporting ele- 
35 ment to move to the opening position, will engage the 
lug or tailpiece 1 58 of the latching element against the 
shaped projectton 164 which will rotate clockwise the 
lever 1 50 thereby disengaging the tooth 1 56 from the 
pin 21 and also disengaging the movable contact arm 
40 20. 

As previously discussed, the latching operation ts 
necessary in order to prevent the contact from closing 
by bouncing under the effect of the great electrody- 
namic forces, before its opening under the control of 
45 the associated overcurrent tripping or releasing menrv 
bere. 

If, on the contrary, the breaker is used in associa- 
tion with the electromagnetic actuator 80. then it is 
not sure that, by bringding the rotating element 40 to 

50 the positfon shown in figure 1, the movable contact 
arms 20 and 26 are brought to their closing positton. 
because it depends from the fact that the rotaing 
bracket member 1 14 must be arranged at the position 
shown in figure 1, which position can be obtained ex- 

55 clusively as the electromagnet 90 of the electromag- 
netic actuator is energized, that is with its armature 
98 abutting against its fixed core 96 since, if the elec- 
tromagnet 90 were de-energized, then the armature 
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98 would be moved away from its fixed core 96, under 
the bias of the return spring 100, thereby causing the 
rotating bracket member 114 to oppose by its projec- 
tions 116. 118, through the bracket 102, pin 104, lever 
1 06 with its first end 1 09 and lug 1 1 2, to the closing 5 
displacement of the movable contact anms which, by 
overcoming the forces of their springs 52 and 56. 
would be brought to the opening position. 

Thus, the contact of the modular unit 10 can be 
closed only if the manual driving rod 44 is in its do- io 
sure position and the electromagnet 90 of the electro- 
magnetic actuator 80 is energized. 

Likewise, as the breaker Is closed and the sup- 
porting element 40 is in the position shown in figure 
1 , the movable contact arms 20 and 26 can be brought 15 
to the closing position depending on whether electro- 
magnet 90 is de-energized or energized. In this case 
the apparatus will operate as an actuating apparatus 
driven by an electromagnet 

While the invention as been disclosed and illu- 20 
strated with reference to a preferred embodiment 
thereof it should be apparent that the disclosed em- 
bodiment is susceptible to several modifications and 
variations all of which will come within the scope of 
the appended daims. 



Claims 

1. A contact arrangement for a current limiting cir- 30 
cuit breaker, of the free repulston kind, consisting 
of a modular unit to be housed in a usually insu- 
lating box or compartment (12), comprising two 
fbced contact arms (14. 30) provided with con- 
tacts (1 8. 32), two movable contact arms (20, 26) 35 
provided with contacts (22. 28) and being driven 
both manually by a single rod (44) coupled to 
manual driving means and electrically by a single 
electromagnetic actuator (80) characterized in 
that said movable contact anns (20. 26) are piv- 40 
oted on a single pivot pin (38) arranged at the 
ends thereof supporting the contacts (22. 28), so 
as to cause said movable arms (20, 26) in the 
same angular direction, said single pwot pin (38) 
being supported by a single rotatable member 45 
(40) which can be driven by said rod (44) for the 
manual actuatton. sakj electromagnetto actuator 
(80) controlling a rotating bracket member (114) 
which causes said movable contact arms (20, 26) 
to be brought to their open position as an electro- so 
magnet (90) of said electromagnetic actuator 
(80) is de-energized, and in that the movements 
of the rotatable member (40) and of the rotating 
bracket member (114) are mutually independent. 

55 

2. A contact arrangement, according to daim 1. 
characterized in that said movable contact arms 
(20. 26) are electrically connected to one another 



by means of a flexible braided conductor (24) and 
one of said arms is provided with a detent menrv 
ber (27) for preventing said movable contact arms 
(20. 26) from being disaligned beyond a given 
limit. 

3. A contact arrangement according to daim 2, char- 
acterized in that at least one of said movable 
anms (20, 26) is provided with a pin or peg (21) 
adapted to be engaged by a latching mechanism 
which can be disengaged by rotating said rotat- 
able member (40). 

4. A contact arrangement according to daim 3, char- 
acterized in that said latching mechanism con- 
sists of a lever (150) induding a fulcrum (152) 
fixed to said rotatable member (40), having a first 
end provided with a sliding surface (154) and a 
latching tooth (156). and a second end or tail 
(158) abutting against a spring (160) in turn abut- 
ting against a ridge (162) of said rotatable mem- 
ber (40) and the stroke of which is restrained by 
a shaped projection (164) rigid with the support- 
ing structure of said modular unit so as to latch 
said at least one of said movable contact arms af- 
ter an opening due to an electrodynamic repul- 
sion caused by a short drcuit current so as to pre- 
vent said at least one arm from being suddenly 
dosed against one of its detent members (72, 74) 
and then to disegage said at least one arm by 
causing said second end or tail (158) to engage 
against said shaped projection (164) as said ro- 
tatable member (40) is brought to its open posi- 
tion by external tripping members or as the 
breaker is manually reset. 

5. A contact anrangement according to daims 1 to 4, 
wherein the movable contact anns (20, 26) are 
pivoted on a pivot pin (38) fixed to said rotatable 
member (40), characterized in that said pivot pin 
(38) does not coincide with a rotation center (42), 
about which said rotatable member (40), driven 
by said rod (44). turns, as the breaker is manually 
operated in order to be displaced on a circle arc 
to provide a tangential or rubbing movement of 
the movable contacts (22, 28) on the fixed con- 
tacts (18, 32). 

6. A contact arrangement, according to daim 5, 
characterized in that saW pivot pin (38). about 
which said movable contact anns (20. 26) turn, is 
eccentrical with respect to said rotation center 
(42) of said rotatable member (40) and moreover 
said pivot pin is offset from the nonmal symmetry 
axis passing through the rotation center of saW 
contacts coinciding with said pivot pin (38), so as 
to cause said pivot pin (38) to be displaced, as the 
breaker in manually operated, on a circle arc 
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which in not tangent to a longitudinal axis of said 
movable contact arms (20. 26) passing through 
their rotation center in order to provide, in addition 
to said rubbing movement also a rotating move- 
ment of said movable contacts (22, 28) on said 
fixed contacts (18, 32). in order to lessen the con- 
tact bounce and submit the contacts to a twisting 
moment suitable to remove possible welded 
areas formed between said contacts. 

7, A contact arrangement, according to daim 1, 
characterized in that said rotatable member (40) 
is provided with a lug (50) including an open slot 
(48) engaged by a pin (48) supported by said rod 
(44) coupled to manual driving means and with 
two first projections (54. 58) restrainig two 
springs (52, 56) suitable to push said movable 
contact arms (20, 26) to their closure position. 

B. A contact arrangement, according to daim 7, 
characterized in that said rotatable member (40) 
is provided with two projections (60, 62) suitable 
to displace said movable contact arms (20, 26) to 
their opening position. 

9. A contact arrangement according to daim 7, char- 
acterized in that said rotating bracket member 
(114) is pivoted on the single pwot pin (30) of the 
two movable contact amos (20, 26) and is provid- 
ed with projections (116. 118) suitable to be en- 
gaged with the movable contact arms (20, 26) to 
displace them to the opening position as the elec- 
tromagnet (90) of said electromagnetic actuator 
(80) is de-energized. 

10. Acontactarrangenrrentaccordingtodaim9, char- 
acterized in that said rotating bracket member 
(114) is further provided with a lug (112) to en- 
gage, by an open slot (110) formed therethrough, 
a pin (109) supported by a lever (106) which is 
driven by said electromagnet (90) of said electo- 
magnect actuator (80). 

11. A contact arrangenrant according to daim 10, 
characterized in that said electromagnet (90) fur- 
ther controls, through a tie rod (1 20), a crank lev- 
er (124) provided with an indicating flag (128) fac- 
ing a window (1 30) of a box (82) holding said elec^ 
tromagnetic actuator (80). 



Patentanspruche 

1. Kontaktanordnung fur einen Strombegrenzungs- 
schalter mit freier Repulsion, bestehend aus ei- 
ner modularen Einheit. die in einem gewShnlich 
isolierenden Kasten oder einer Kammer (12) un- 
terzubringen ist, enthaltend zwei feststehende 



Kontaktarme (14, 30), die mit Kontaktstucken 
(18. 32) versehen sind, zwei bewegbaren Kon- 
taktarmen (20, 26), die mit Kontaktstucken (22, 
28) versehen sind und sowohl manuell durch eine 
5 einzelne Stange (44), die mit einer manuellen An- 

triebseinrichtung verbunden ist, als auch elek- 
trisch durch ein einzelnes elektromagnetisches 
Betatigungsglied (80) angetrieben sind, 

dadurch gekennzeichnet, daft die beweg- 
10 baren Kontaktarme (20. 26) auf einem einzelnen 
Drehstift (38) schwenkbar sind, der an deren die 
Kontaktstucke (22. 28) tragenden Enden ange- 
ordnet ist, damit die bewegbaren Arme (20. 26) in 
der gleichen Winkelrichtung bewegbar sind. wo- 
ts bei der einzelne Drehstift (38) durch ein einzel- 
nes Drehteil (40) gehaltert ist. das durch die Stan- 
ge (44) fur die manuelle Betdtigung antreibbar ist, 
wobei das elektromagnetische Betitigungsglied 
(80) ein drehendes Bugelteil (114) steuert, das 
20 die bewegbaren Kontaktarme (20. 26) in ihre Off- 
nungssteliung bringt, wenn ein Elektromagnet 
(90) des elektromagnetischen Betatigungsglie- 
des (80) ausgeschaltet ist. und daB die Bewegun- 
gen des drehbaren Tails und des drehenden Bu- 
25 gelteils (114) gegenseitig unabhangig sind. 

2. Kontaktananordnung nach Anspruch 1. dadurch 
gekennzeichnet, daRdie bewegbaren Kontaktar- 
me (20. 26) elektrisch durch einen flexiblen Lit- 

30 zenleiter (24) miteinander veriDunden sind und ei- 
ner der Arme mit einem Anschlagteil (27) verse- 
hen ist, um zu verhindern. daft die bewegbaren 
Kontaktanne (20. 26) uber eine gegebene Gren- 
ze hinaus verschoben werden. 

3. Kontaktanordnung nach Anspruch 2, dadurch ge- 
kennzeichnet, da& wenigstens einer der beweq- 
baren Kontaklamne (20. 26) mit einem Stift oder 
Dorn (21) versehen ist, der mit einem Verriege- 

40 lungsmechanismus in Eingriff bringbar ist. der 
durch Drehen des Drehteiis (40) gel6st werden 
kann. 

4. Kontaktanordnung nach Anspruch 3, dadurch ge- 
45 kennzeichnet daR der Verriegeiungsmechanis- 

mus aus einem Hebel (1 50) besteht, der eine an 
dem Drehteil (40) befestigte Drehachse (152) 
aufweist und ein erstes Ende, das mit einer Gleit- 
flSche (154) und einem Verriegelungszahn (156) 

50 versehen ist. und ein zweites Ende oder einen 
Ansatz (158) hat, der gegen eine Feder (160) an- 
liegt, die ihrerseits gegen einen Rand (162) von 
dem Drehteil (40) aniiegt und deren Hub durch ei- 
nen gefbrmten Vorsprung (164) begrenzl ist, der 

55 Starr mit der Halterungsstruktur der modularen 
Einheit verbunden ist, um so wenigstens einen 
der bewegbaren Kontaktarme nach einer 6ff- 
nung durch eine elektrodynamische Repulsion 
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zu verriegein, die durch einen KurzschluBstrom 
hervorgerufen ist, urn so zu verhindern, dafi der 
wenigstens eine Arm plotzlich gegen einen seiner 
Anschlagteile (72. 74) geschlossen und dann der 
wenigstens eine Kontaktarm geoffnet wird, in- 5 
dem das zweite Ende oder der Ansatz (158) ge- 
gen den geformten Vorsprung (164) aniiegt, 
wenn das Drehteil (40) durch externe Auslosetei- 
le in seine Offnungsposition gebracht wird oder 
wenn der Schalter nnanuell zuruckgesetzt wird. io 

5. Kontaktanordnung nach einem der Anspruche 1 
bis 4, wobei die bewegbaren Kontaktamne (20, 
26) auf einem Drehstif t (38) schwenkbar sind , der 

an dem Drehteil (40) befestigt ist, dadurch ge- 15 
kennzeichnet, dali der Drehstif t (38) nichtmit ei- 
ner Drehmitte (42) zusammenfiillt, urn das sich 
das Drehteil (40), angetrieben durch die Stange 
(44), dreht, wenn der Schalter manuell betatlgt 
wird, urn auf einem Kreisbogen verschoben zu 20 
werden zur Lieferung einer tangentialen oder rei- 
benden Bewegung der bewegbaren Kontakt- 
stucke (22, 28) auf den feststehenden Kontakt- 
stucken (1 8. 32). 

25 

6. Kontaktanordnung nach Anspruch 5. dadurch ge- 
kennzeichnet, daB der Drehstif t (38). urn den sich 
die bewegbaren Kontaktarme (20, 26) drehen, 
exzentrisch ist In Bezug auf die Drehmitte (42) 

des Drehteils (40) und daruber hinaus der Dreh- 30 
stift von der normalen Symmetrieachse versetzt 
ist. die durch die Drehmitte der Kontaktstucke, 
die mit dem Drehstift (38) zusammen^llt, hin- 
durchfuhrt. damit der Drehstift (38), wenn der 
Schalter manuell betStigt wird. auf einem Kreis- 35 
bogen verschoben wird. der nicht tangential zu 
einer Lfingsachse der bewegbaren Kontaktarme 
(20. 26) ist. die durch ihre Drehmitte hindurch- 
f uhrt. urn zusitzlich zu der reibenden Bewegung 
auch fur eine drehende Bewegung der bewegba- 40 
ren Kontaktstucke (20. 28) auf den festehenden 
Kontaktstucken (18, 32) zu sorgen, urn das 
Kontaktpreilen zu veningern und den Kontakt- 
stucken eine Verdrehungsbewegung zu geben. 
die zum Beseitigen m6glicher VerschweiBungs- 4$ 
fiachen. die zwischen den Kontaktstucken gebil- 
det sind. geeignet ist. 

7. Kontaktanordnung nach Anspruch 1 , dadurch ge- 
kennzetehnet, daB das drehbare Teil (40) mit ei- so 
nem Ansatz (50). der einen offenen Schlltz (48) 
aufweist. der mit einem StIft (46) In Eingriff ist. 

der durch die Stange (44) gehaltert ist. die mit ei- 
ner manuellen Antriebseinrichtung verbunden 
ist, und mit zwei ersten Vorsprungen (54. 58) ver- 55 
sehen 1st, die zwei Federn (52, 56) begrenzen. 
durch die die bewegbaren Kontaktarme (20, 26) 
in ihre SchlieBstellung schiebbar sind. 



8. Kontaktanordnung nach Anspruch 7, dadurch ge- 
kennzelchnet, daB das Drehteil (40) mit zwei Vor- 
sprungen (60, 62) versehen ist, die zum Verschie- 
ben der bewegbaren Kontaktarme (20, 26) in ihre 
dffnungsstellung geeignet sind. 

9. Kontaktanordnung nach Anspruch 7, dadurch ge- 
kennzeichnet daB das drehende Bugelteil (114) 
auf dem einzelnen Drehstift (30) der zwei beweg- 
baren Kontaktarme 20, 26) schwenkbar ist und 
mit Vorsprungen (116. 118) versehen ist, die fur 
einen Eingriff mit den bewegbaren Kontaktarmen 
(20, 26) geeignet sind, um sie in die Dffnungsstel- 
lung zu verschieben, wenn der Elektromagnet 
(90) des elektromagnetischen Betatigungsglie- 
des (80) ausgeschattet ist. 

10. Kontaktanordnung nach Anspruch 9, dadurch ge- 
kennzeichnet, daB das drehende Bugelteil (114) 
ferner mit einem Ansatz (112) versehen ist. der 
durch einen dadurch gebildeten Schlitz (110) mit 
einem Stift (109) in Eingriff ist, der durch einen 
Hebel (106) gehaltert ist, der durch den Elektro- 
magneten (90) des elektromagnetischen Betati- 
gungsgliedes (80) angetrieben ist 

11. Kontaktanordnung nach Anspruch 10, dadurch 
gekennzeichnet. daB der Elektromagnet (90) fer- 
ner uber eine Verbindungsstange (120) einen 
Kurbelhebel (124) steuert, der mit einer Anzeige- 
markierung (128) versehen ist. die auf ein Fen- 
ster (1 30) von einem Kasten (82) gerichtet ist, der 
das elektromagnetlsche Betatlgungsglied (80) 
aufnimmt. 



Rovendlcations 

1. Montage de contacts pour un disjoncteur de limi- 
tation du courant, du type d r6pulslon llbre, 
consistent en une unlt6 modulaire destin6e k 6tre 
log^e dans une bolte ou compartlment (12) habi- 
tuellement Isolant. comprenant deux bras de 
contacts fixes (14. 30) munis de contacts (18, 
32), deux bras de contacts nrwbiles (20, 26) mu- 
nis de contacts (22. 28) et entrainds d ia fois ma- 
nuellement par une banre unique (44) coupl6e k 
des moyens d'entratnement nnanuels et 6lectri- 
quement par un dispositif d'actionnement 6iec- 
tromagn^tique unique (80), 
caract6ris6 en ce que lesdits bras de contacts 
mobiles (20. 26) sont artlcul6s sur un axe de pivot 
unique (38) dispos6 au niveau de leurs extr6m»- 
t6s qui portent les contacts (22. 28) pour amener 
lesdits bras de contacts mobiles (20, 26) dans la 
mdme directton angulaire. ledit axe de pivot uni- 
que (38) 6tant support6 par un organe rotatif uni- 
que (40) qui peut fitre entraTn6 par ladite barre 
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(44) en vue d'un actionnement manuel. ledit dis- 
positif d'actionnement 6lectromagn§tique (80) 
commandant un 6l6ment rotatif de support (114) 
qui am6ne lesdits bras de contacts mobiles (20, 
26) dans leur position d'ouverture lorsqu'un 61ec- 
tro-aimant (90) dudit dispositif d'actionnement 
6lectromagn6tique (80) n'est plus aliment6 en 
6nergle, 

et en ce que les nrauvements de I'organe rotatif 
(40) et de i'6i6ment rotatif de support (114) sont 
independents Tun de I'autre. 

2. Montage de contacts selon la revendication 1 , ca- 
ract6ris6 en ce que les bras de contacts mobiles 
(20, 26) sont 6lectriquement connect6s I'un k 
Tautre au nrayen d'un conducteur tress6 soupte 
(24) et Tun des bras est muni d'un 6l6ment de de- 
tente (27) destine h empScher lesdits bras de 
contacts mobiles (20, 26) d'etre d6salign6s au- 
del^ d'une limite donn^e. 

3. Montage de contacts selon la revendication 2, ca- 
ract6ris6 en ce que I'un au moins desdits bras de 
contacts mobiles (20, 26) est muni d'une broche 
ou axe (21 ) pouvant fitre accroch6e par un m6ca- 
nisme de senrure qui peut Stre d6gag6 grSce ^ 
une rotation dudit organe rotatif (40). 

4. Montage de contacts selon la revendication 3. ca- 
ract6ris6 en ce que ledit m6canlsme de serrure 
consiste en un levier (1 50) comprenant un organe 
de point d'appui (152) fbc6 audit organe rotatif 
(40), avec une premiere extr6mit6 munie d'une 
surface de gilssement (154) et d'une dent de 
verrouillage (156) et une seconde extr6mit6 ou 
queue (158) qui vient buter contre un ressort 
(160) appuyant Iui-m6me contre une arfite (162) 
dudit organe rotatif (40). et dont la course est li- 
mitee par une forme en saillie (1 64) qui fait corps 
avec la structure de support de ladite unite mo- 
dulaire de mani^re i bloquer ledit bras de contact 
mobile au nombro d'au nwins un apr6s une ou- 
verture due d une repulsion eiectrodynamlque 
provoquee par un courant de court-circuit de ma- 
niere h empftcher ledit bras au nombre d'au 
moins un de se refemner brusquement contre I'un 
de ses 6l6ment de detente (72. 74) et d degager 
ledit bras en amenant ladite seconde extr6mite 
ou queue (158) d porter contre ladite forme en 
saillie (164) quand ledit organe rotatif (40) est 
amene dans sa position d'ouverture par des ele- 
ments de declenchement exterieurs ou quand le 
disjoncteur est r6arm6 manuellement. 

5. Montage de contacts selon les revendications 1 
e 4, dans lequel les bras de contacts mobiles (20. 
26) sont articuies sur un axe de pivot (38) fixe au- 
dit organe rotatif (40), caracterise en ce que ledit 
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axe de pivot (38) ne coincide pas avec le centre 
de rotation (42) autour duquel tourne ledit organe 
rotatif (40) entraine par ladite barre (44) lorsque 
le disjoncteur est actionn6 manuellement. de ma- 
niere k se d6placer sur un arc de cercie pour don- 
ner un d6placement tangentiel ou frottant des 
contacts mobiles (22. 28) sur les contacts fixes 
(18. 32). 

6. Montage de contacts selon la revendication 5, ca- 
racterise en ce que ledit axe de pivot (38) autour 
duquel tournent lesdits bras de contacts mobiles 
(20, 26) est excentre par rapport audit centre de 
rotation (42) dudit organe rotatif (40) et. de plus, 
ledit axe de pivot est decaie par rapport k I'axe 
normal de symetrie qui passe par le centre de ro- 
tation desdits contacts en coTncidant avec ledit 
axe de pivot (38) af in d'amener ledit axe de pivot 
(38) k se deplacer, lorsque le disjoncteur est ac- 
tionne manuellement, sur un arc de cercie qui 
n'est pas tangent k un axe longitudinal desdits 
bras de contacts mobiles (20, 26) qui passe par 
leur centre de rotation afin de fournir. en plus du- 
dit deplacement frottant. un mouvement de rota- 
tion auxdits contacts mobiles (22, 28) sur lesdits 
contacts fixes (18, 32) de manidre k diminuer le 
rebondissement des contacts et soumettre les 
contacts k un moment de torsion approprie afin 
d'eiiminer de possibles regions soudees fbrmees 
entre lesdits contacts. 

7. Montage de contacts selon la revendication 1 , ca- 
racterise en ce que ledit organe rotatif (40) est 
muni d'une patte (50) qui pr6sente une fente (48) 
dans laquelte s'engage une broche (46) suppor- 
tee par ladite barre (44) coupiee aux moyens 
d'entraTnement manuels et avec deux premieres 
saillies (54. 58) qui retiennent deux ressorts (52, 
56) aptes k pousser lesdits bras de contacts mo- 
biles (20, 26) vers leur position de fermeture. 

8. Montage de contacts selon la revendication 7, ca- 
racterise en c8 que ledit organe rotatif (40) est 
muni de deux saillies (60. 62) aptes k deplacer 
lesdits bras de contacts mobiles (20, 26) vers 
leur position d'ouverture. 

9. Montage de contacts selon la revendication 7, ca- 
racterise en ce que ledit element rotatif de sup- 
port (114) est articuie sur I'axe de pivot unique 
(30) des deux bras de contacts mobiles (20, 26) 
et est muni de saillies (116. 118) aptes k venir en 
contact avec les bras de contacts mobiles (20, 
26) pour les deplacer vers leur position d'ouver- 
ture lorsque I'eiectro-aimant (90) dudit dispositif 
d'actionnement eiectromagnetique (80) n'est 
plus alimente en energie. 
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10. Montage de contacts selon la revendication 9, ca- 
ract6ris6 en ce que ledit 6l6ment rotatif de sup- 
port (114) est en outre pourvu d'une patte (112) 
destin6e d coop6rer, par rinterm6diaire d'une 

f ente (110) qui la traverse, avec une broche (1 09) 5 
support6e par un levier (106) qui est entram6 par 
ledIt 6lectro-aimant (90) dudit disposltif d'action- 
nement 6l6ctromagn6tlque (80). 

11. Montage de contacts selon la revendication 10, io 
caract6ns6 en ce que ledit ^lectro-ainriant (90) 
commande en outre, par rinterm6dlaire d'une 
barre de liaison (120), un levier coud6 (124) muni 
d'un rep6re indicateur (128) plac6 en vis-^-vis 
d'une fendtre (130) de la boite (82) qui contient le- is 
dit dispositif d'actionnement 6lectromagn6tique 
(80). 
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